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JliJ 

AjPLoJ>-VI oLJ-I ^ l jAj I jusLs- Awslil tjy*>li)l 

tLj^l oLysUaS LJLp ^JJaj ij, yLSil jL>tIl 
OjL^ (^JLSl jjjJl jLi ^ -^-^ JS" 
tUkiJl .ilJL«i 4j ^1W.,>?" AjIj^I oljLi>-l 
• (♦-j-^l-^l j' ij>*-6-^' ^i/^' ajl^IjJI ^cjjtjI-L 

j_jLj, jl Jb V ^l tL$ j >Jl t/*^* J^'^ 
L_-:5-L^ l_jip JOj tS-C^I Ol5^ 

oljL:>-VI «JUj .dLLU VL4 ^-Jb V \s:.JsJj~\ 
4j jjb ^ C.yTll L* j.La <iM\ ^\ L^li ^ ^jrH^rl 

ji /51 ^ jj. JlJI v-j^i «j--^i 

i_jJlS' oLj'I <bli C-J_^l ^UI Lf t 

.2bxjJdl l^L-Jl «jy^l 9L4 ^y^-Aj' j^l 4jI j ^I 
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0 J^y> oljL^-^l o-i-* Ji« d\i l— J ji ^ Ui 
jUaJl ^jU- VI 

o'\ d\i':> j .LsJl t j^\ u^\s}\ olS^ji 

Si^^Iaj 4:j~^l oLkjtll j jLa.»>..~j JS 
e_Jj 05 .a] j^ V ^UI ij,l 

<JLlaji>« j^^ip ^llsl Ijl ijyi-« ^jO^t-ii JJuiJ 
t|j>l j-»Vl Sj.UspAJ J-*j-» <*jl Lj-^ a] 

bUj:c-l Ji jJl ^j^jil ''.^ ^i,?^' -J 

.JyaLjl JjU-» Aj«jjj y. UsLJI oLk*il liJij ^_jLp 

aJl>- (_jLjL>»iJl jUsLJI IJL* -lij 
^jyl jS 5-iJLL« J*>L>- I g:p ji-*iJl ^\ jbiJkl 
I g^lp C-j j .ii^tII ^p:- j^l iXy>r jJ jjJl oLS*>L>-l 

.^^yiJl jdjJl ^ I L^,.bJ 
aJIJI Aj.Jii^^l L dJJl5' ^Sfl ^ 
ijiLSJl ^ ji^^JJ Lpj-i?j-« cJl^" ^l tLjl jj 
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LprL.:>l jt-j ^IOj Jj y i<j .JLL"! Jl 0^1 

Vt toTy tiJlJLiJl 4.1 L.,Jl J 

j«_>vL) 4_.i'jL*il JJil tiJLIi jjrf9jL«j ^ t L^^^L^jljjI 
oULJI o^Uj- ^-^ _j t jJU-l la^ 

.OjyS A^yiC-] 4JajJ Lj^^L^^aj jJ?Jl 

0 jLjlJI J^I ^ ^ju^Mil <Li iJjLio J_^la-. (jjjjiiJ 

jviJ \^ j ^j '^i^^r' j^Vl 5-«_jLi. 

J Si" jLiil ĕjjj%kj ^l_^l tjii (^,^1 

01 ji-lj .^^^1 JU^l iJUb C^l 

j^l -^. 4j<-j.'Ij oljla?«j ^-LSi; (Jl->tJl iJUb 

jl (((^j%iJl ^yJ^I)) ^Ly. L<aj.s^j 
JjOJl ^UjJl iJUb t((5jjwJl Aj^iJrl ^Jaj^b) 
^ t JjLL 4JI aJI >J L. Ij^ (^iJl j^^l 
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jij^ ^ j .Aii>j>i |_^i ^^y^ 

jI-LpI J*AlL .LJLxJI ^LkL-l j^^i Jj^ ^^\ 
LjdLL«j Ajj^iJl A^.L^I Sjaj ^^1 aL«I^I.« ajjv» 

' J^'J '(^ >-Vl U-l oLjISOi (joJ 

^ AJjyJ.1 i^:^! Ol ^^llaJl |_/a*J ljJJL>i3 kiJJj 

i_jL^I Ji« 'Ljll>- ajjI jill |_^l j^Vl ^ oLdl 
^OJI ^ j AJsbJkl JOiJl |_^l j>I j ^jil oMjajJl 
jl^^L ^t-.<sl jJJi J-^j -L^jii^j (^''jjJ* 
oV j;»«jJl oJLa i— jLLiS'! ^t-i) ol jLj>-I tl j>-l ^ jJl 
L: t J^I JJ jL^Vl ^ Jj 5jVjJI JJ 
Loi" .5jjl j^i^VI oUI ^^1 jj^ajij iL^I ij;;.. jjSo: 
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tijL^I ijiaju JjL^ j jL;^! L]U>- I j^-ji' 

> V UJUa: ^-^U:^! JJL-j ^ 

j»L,<ajijl ^ J jj.,— ll i-ijjjil i_iLiiS'l j^=>-L 
lil iJUb tiiL-Jl jl (^^j-^l i ji-iJl jl 4,.,A>..±Jl 
oLj3r 'iil >>• t3-C-*.Sjl Ail ^l jl jorl jjl -UJ jl 
JLjL V jL^Vl aj-* Ji* 01 J^l j .(*l j>ry\ 

ojLi^. tj,.^-bf ^ju j^l 0 j-o-iU (_$.iIjlp| «.Ljt 

^LI (^^-^ ji t(( . . Jjj.^1 ^^_j^r^l 

t^l jjVl ^p-o->- (JjIj j3Ij i.ub««jtvaJl ^ JjLb 

tis.21^1 Luvuii ji pgVi o^ii" j jU-i ^ 

ipr ^_,j:SOL! tl^\ j oUiiL; Ijj^ 

luLjL^I diL' jJUaj, ^jjij .^.j*Jl JJ^^\ Jl 
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: JLp Sj-LiJl jt (.'^lSOl ojj-j 
t^LiJl t^lAj.;^! t^iLiJl tA-pL^*^! c-.l5%Jl 

t^^l tjlj>ti;VI tt-ilaJl tA^— iLJl tijrjJl tSjJjjJl 
jl cA^I ijbjll ciJjL-i»ljjJl tiiiJaJl ^LaJjl 

e 

oljj-lAl »JUfc ^ *>L5La L^ jl JIj^ *^ 

oLij jll jl L^Lk) ^ Jjt*f il 

L-«2jLa?- jtsi ijj» tLJLj?- (_}^ J ^i-^' 

a-pL.j:>-VI LJLTjL- -Lil ^l aJsL-o jJjJI 
^^jLl-l LiSli ^ liJJjj (^5C>oj tlJLiJ 4JLaiJlj 
j^j Jj tLii^Jwsj Lui» ^j Ljrlj^ L.kS' 
. O^jL-Jl AP j.«Jr ^ j^ J^' • L^^U-I 
L4 j ^.^J^\ ^jji' ^ 
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^ Oy*" ^U-ji) ^ j g all 

4^ ^jt^ ijJu> U ^i.j'!)^^^-'^! -*-il ^iisit- cj15L-> 

Jlil^l ji-SOl jjjjl IJU S-^J^I Oljjjil f*>l!l 
?oLJrl jj«: Jl ?vr ^j^Jl JL^^I 

^tiJ jjJtiJl j ^JbcJL) oL-^i-l JjLi il)l LJ (J-*j 
^,la:>- liiJi J-* ^Jjjo oLil j oULj 

j^l O^^jL-Jl oJL* ?AiJl j 4jwiJI 

.4li»Vl i^r^. ĕ-VpL-j:.LjJLP 2jL>.^( J jU-L- 
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Brno y ji J.^ s-*' J '1865 
C->s-j 4-L>J«l ^jUl 2Ljt^ J,l LJ^jj^ 

<.^\ J\ ij j>r\ ^ .iJ jla*]! OLLi-l 
jl? SLJL- tGregor Mendel J-Ll« jj^^j ^ 

iJ J,\ ^'U2^ 2uJjJl CjLli:^*^Ail ^ 
Sjiksi jJl i>-jljil Lf!l^l ^-i^j 

.Ai^i ji^Vi ^ > 

jbrj ^_^L/2jLl dUj aJ^I j J^ j^4^. LJli 

ty j -P^ ^ '"^-^ s-*^ .r^i^: iy. Jli^l 

J^Lt- .5 j^ j kyjp jAj Jjj.< ^-LSj dJJi ^J^ 
tjo>t.-J -^jJ tSjljjU aJj^I a-b>- jJI Jtf 
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oJl* t'U-ujj ^ jJl 
tijylbi j^Uii jlS" iil L.I . Jj^ij ^jJ ^ Sjlill 
i_jLp ^ ji) j^\ ^ L<^-L^i j.^ 

i ft g : < J^" J-»^ ijy .tLii^-^yi 

Xj., . jLJi JJrl ^ «bli tLiiii J^Uil iJu 
i_^t jli J>LL4 oj4I c5-jJl 'J-^i 

JL^J>- jJLhj tAjljjJi jA -bJ^ (U^^ 

^j>- L^IpL-j 0 J j-Li (I jjJ JJi t^^Wiis^l J-ii 

.0 j-l5 

-L«i 1900 jl^l cJ^I ^ jlS" 
^ L^"lj 4^U]I dpl jiJl J>\Ji£\ oLJl sLJp 
(_> c-^wjI j^i J-pl jiil ^i^-iS 
^jiljJl jlS" oSj .((J-Ll« J-plji» j,.^L ^jJl 

jjb Wilhelm Johannsen j-^L* j^ 
JL5 j ; Jo;-. J-I jP JlP oUJrl j^l 1905 jilsl 
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genea ^j^jJI AliiiJl ^ Ji^i 
^^1) Jj>k^\ Jj> jnp\\^ ; JJrl 

.jUiII _jI ^Ldl allĕle ^\ (^j^lj 

cgĕnotype j^^j L» j*>^5>Lij jbLiallj 

Jjj^ jjyl jij .phĕnotype a-J jll ^Uail-l 

i_, .--»- ^jaj\../i'-i~\ oJL*> ^^1 JU-1 j2i\ ^juoj 

LJp Jjll« <u^I (_$JL!i iJljjJl 0_ps liJJjj 

•(--ij 0^1 t2J^' ^^L,^ail A]a;-*)Lc. ^».::^ 

^^1 oLJrl ^ jiP oLjI^ bj j-.<aj IJUniJ 

. I j jil S-jS^j^Jl L^ j 
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jG chromosomes LjLduuAlt 

^«j>J>l (jjj V jl J-Vl« j6\ ji (1)1 

fjJl I jJaij t JLpjj-» ^_^L. jJ ^Vl fL?-Vl 
J-»Lc- j>P j^ij aJI j jjl ^_^'L.^I jLol jL |,.J.-.>Ji 
JL>-Vi |_^Ls^l jLol (1)1 jjJJit» t(_^i^li 
js^Lp Jl4 Llaj .5Jajj>J>l 4iJl Jjiij j^^j Lil 

^..^.-.'Cllj d-i J j jil ^ JS" J j>- J J:i-I 

V Ja:>- JAJ t(^l jjJlSjl L^.^. ^l ^'L^l 

.dJi L$ j^ LoiT ^ ^i ^ju^. LcJLi Jljj 
ojLi^i (^jji ^ij^l Ji-i 4jLi (ji^li' 
Ljjla 4,...a.-j |»^j Jij tAjjL*?- fl (l)Lc-jj-« 
jiJt:^ idJjj c J Jl^ jjyi j3 Ji^ '^W^l >*J IjJi^ 
fLVI Jt^ i_/2J ^;«J j>P -J j.l..~.U t_jL jjl ^_^La:>- 
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.aJLpI oLoi <ilij^ 1 jjk ^.Wt.mj bf LLp JLil c-jlS" 

JLl. Jji viJL!i jl^ cv_jLjjJ| i^Lj ia^j 
caJ^I i_^'L/ail-| ^ ijljjjl cj\ jiWi] ^ aLJL*- 
cl gT.ulj^ j^jip aj JL«t>Lj j OLpjj^ ^..^j-w^ ^^I 
^'U^l ^iiL' I j*-i LJi .4^^Vl L^ 
Lilj L4 i_ . . M ■»- |^^il>sjj Jjy ' ^< ^ r.r. 1 1 tL*jJj^j 

^jul ji <*j 

j.W:' Loi' ol j^jip LgiLWil ^^jip j j;yl jiJl 
IjLrj jl j-*> ^Liil -L>tj jji coLJI i^jip 

.^jul jiJl 0 jjk j^jj Jj 

II* \ jjL Ljij' Ijj^l jlljiJ L. j^l 
J-^ ^ ^ V oLJrl jt I il c jLJsl 
Jj. ',_r^ ^y^- ^-^. Aik— - Joj J->- Jl 
I j^^^ .oLp j-o^ (JI i^^"^ 1—*^%.^ 
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,_...Jl iJi^ I jiUslj U^l Sl_^ ^ .LJ«JI 

L. j .iju^l j A-^L>- J-Ii-J Ltt5' UL? J*3r 
jl (_jJLp JJwUl Ija.ai jt aJJL.MJj jLpjjI ^LtI 
eJl^ j_jlapl br coUJrl J.^ oLi--aJl 
Jij ^^1 Aja:>-M« C-Jail . Li:>L« LiLS' ĕ jp-H^ 
iXa^ JS" (^ ĕ.5 jil oljLskil L^. JiiLj (^l 
LJb obLill diL' jl cJLi^S'! Jl 
^LJI L« jjkj t j^VI i_ii>- L*JL>-f j jj ^ 

i^^UJ-l A_Jrl iaJl J~\ J jl 1913 ^ I j— ji jl 

. JiLl 4;L.Jb. 
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jLU-l i3»- ^waj L« jl c-iJ cLs-^l 

Ji> U.a.»" btJLil (Jl y LjLIj Lj ji::^! Ji> SisL-o 

^ jJLp oL»..,f?II 1 ^J^j .cjLJIj jl j^l 

4-wJa.o.>- ojL 't5jjJl ij^ft*^l (j-^j '-^1-LijjJl 
^r-^ jjj y lS^^ j— cLs-^I jiL*^ l-fra...t.-:'ri 
tiJiJ-l al_^ 1869 («Lp Priedrich Miescher 
caJLo-^I L^jjt_is (_^l jiajJL I n -»- IaLo- ,...■» 
j_jS LtjjJ "^j Lji-S^y iJlJuT lJ j*i 
2i3 ytC.jjLjidl j^ JLil^ ^ (^jJl JlyJl j .aU-l 
ijAo-i-l ^l oLlJjjJI toLl-^l J-o-?^ ijyj^il (_$l 

yf jJljjjl > '1944 cLp ^Ur ^ .l5jjJI 
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l^lj iiljjJl f,Jfi 



Maclyn C/^^ "'^jj Oswald Avery 

Colin McLeod JjJS^U ^jJ McCarty 
jLi- JJjJl 4^LS;^ (.^jjij^ j^JJ -H*^ 

Ol-t^-j ^y* (_5 j jJl ^jAaJ-I i^jlJLjj .oL^I 

nuclĕotide V^y^_ ^W-h 

(^iJi tj^i» J-o^ aJj:.,^ a-JS' j^j) 

i_-5' ^ aO^lj JS" 4(((ol jJl 4--ij 

cJtj j Jv>- j jwil (_jIp iSy^. iSj^ j^h '-^ 
JS" jj-o ^l jjl aju.jI JL« j .cjIjLa- jiil 
: 4j ji*tj jJl jiiJl jil .^.-^ 9 
t_> j:''^ 4JI j^J adĕnine O^^-i^l J^i 

T t-> aJI j»^' (^JlJI Thymine oy-i^* j 'A 
C yLb aJI j^^ (^iJl Cytosine jjJj^-J' j 
t_i <uJl j^jj (_^iJl Guanine (jyl j*Jl 
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(^lj c4^«...(^!l 1 g »« j^l oLJjjJl 

L-S" y W..;! JjJl ,_/a-«^l jl ,_s^ "^-5 tliJi 
jjl I j Jj tCjL|ji-| oJj>.j J-u^ ji 
Ja^\ ^Js- c-j ^I ^^^I i-j jL>JI j! j_jip jljs^^'^! 
*]L* jSf L^'Lj :>la::pVI ^jSo:. o J^ j (^j jJl 
oLj o Wl:-;-l Ji ^jJj jJl ^ i^Ljj^r dli 

.I.^L:^'^! jl5^l c-u ^ Ji^l j Jj*Jl 

A^ljyi (JLp J ^l AJLil cJlS" diJJb 
4i ytC. ^^JjCj i^j^ioiJl j ^l ^Jls^sii* ^i^^r-l 
oLJl 

1952 cLp fL>-j .oLJ-l Ji j_jip aj"jJS ^ j\ 
jj^l y jJljjj AjLiJl AjUajjJl c~g-l.lg.:.^li 
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oli ^Js- Jj-A^l Rosalind Pranklin 

Hj jIs Jj-Jl '--''jj^ aJIp 4i j;>r 

0^>wi-.l J>j^\ (^r-li^^yi 

(^ u Li j JLbU .M >i ^^^^<a.«^l <Ui il)l I ^ i< 

J j?- L^lA?-l frl jjl jLjai ^jolidl olwij^ jJl 
^ _5>l aTjC (^-UI y'Vl ^ c$>Vl 
^lji^ i«I»LL« ^ o ^juLJLbJl liiS^j .frU.I 
4j jiiJl olJj^l j c-LjjJS^jJI 
^ oLL-jiJl «^ljij Ajjilil aLJLJI Ji^b 

^JiJ j^l Aj ^jiaJl ^ jjjajLcj jlS" I jjb j .^jlil 

c5 jJl cLinus Pauling ^jLi jJ 
oLJjjJl A^ j j» ji\ JSsJj i^jIp oLl) . t -i ^T l 
^ ji; j jjl jjA*^ Uri jjT ^ jGI j 
^ jiiJl jil ^ ; .A » - ! J j;»- Aj jiL ^"^^ 
^W:.»" jl tjJSol y tjJljjj jl -^i -^^^j^l 

^ (1 J.1^1 \^\ J^irMsLij' J^ -L;-^ 
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.^j">Ui wb^i oijjSfi ^iJiJui yiy; 

James O j-J^U t_jLiJl 

oVli-« «tl y tAi^ ^ -Lai Watson 

J-oj>tj <d*5r U .<jl jjJl j'^' i_iLi^:L^I 

1 j^JlS^I ^ Wt^l ^ '.'^ jj ,_5^l ^LJI 

jjbj cprancis Crick dij ^ ^_r^ y J.1 
Jj^j oLJj^Jl oljjLJl jUaiy 

^LJI ^ j— jJ SJrUil ^ ^ j..A^I Asrj 

^JLiSU 1-3 ^,^tlll ^l^Jlj^l 2ij ^ SjLi?xlll 

4^lil J,l j^Ai^ ^l J-s^ jj U jLPj^j .4.-...m1| 
^ 5ij (_5jjJl ^^^j^2.<kji-l <_lJ ji 

c^jy-^L*i« j^jUkL^l jljj»tii i?- j jil jjl J^-i 
oL j^sll (Jl .,^t!I jS- ^^VL I « ^ ; < JS" iaJi^j 
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0 j^L) A O JaJjJ ^L-^ '■O^^ Oi^' AjJ^UJI 

^ Lli^ L=r.i:i^l oSj .G 0 j^L, C j j^l j T 
^ oL^I l^j (^j^-»^ ^^jJl 4ij ^^1 iJut 
Lo-^ il tLtAiJ-l ^L.~ijl J^^L?- I ^ ai ^l...- '.T.^l 

^ JJ:s ji^ iJut ^ jlS" OSj .>-^'l S-^:^ 
oLJrl s.sL jf C_J il tc5 Ji*' 
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4-4 1953 j cjjiJ ^\ o^yull 

oU;l5" L*-^j OL*:^! CJjU^» t(_$jjJl - -^i 

Oli ajj^I .UJOi oUT J5^j -Js^^ J! J*=^ 
tfLk>-I ,_jLc- OL»-Vl J-"^^ ^L.ui.^^yi 

^ j5j (_i! ^^■.'^^i L« j tiiljU- oJlpU « . A"j i! 
i^ysjij ^r^JaJ i—iuS' ^..^Tj lJ^jfc .aJIjj 1^1 jjila 
jjl ^ L«lj ^_«__^ 'iSu^OJ L«l toJbjJ^I oLo— Jl 

Ji c-iU— Jl sJLaj taW.^Jkl 4i-Jl J^l jp J-*^ 

j ^js- ^j AJijyi ^i^Vi j>: ^ ijj^ 

oL^I j«-f-J iJuS' j,.^ jl j^jAjj .L*jj^ 
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j^i\ OL» ^-l^^.j .oU_^^lj oU.^^I 
iJljyi 3^ji«il ^jij 3^UJl 45*>UJl Jb-L>»iJ (jLo 

^\ (_/*-^' '^^j^ '^^ y'^ 

oUJrl 

j ji>-Ul JJ» jj (^LLl 0 ^l ^ ol. : . : .>■ 1 1 ^ 

J^ oy. J^Ls: -J^j J! 

O^' ^\ jijCij^\ 4-w.Vl ,_/9La^Vl J^ Oyj 
il tjl^ jl AJjS'*-:^"-! 9 jLLi\ «JLa .oUJjjJl 
^ ^^'^cj tilJi oUUiiu-l j-- L^ 
^IU..^; ^^1 aj.jJ-I AJLr<^l oLJVI APj^ 
«L4I c^i J.^ (^jie^ 5^ji*il J-iiJ 

toU-jjjJl i—j j-ms l5_}jJ' (_/*-*^' (j-* 'L»-'j 
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^jjj ^L^^i 4.1.^0. -ll aU,.o j]\ aL>- ^jjj^ 
^k. VI DNA i-j jytll jyil 

JJl\j JS" j^-c,^>ij tl-»--i^ jLiJi^l o-l^ ^ i^' 

ajjS" jll \XJ^\ oL-^l 0 yLiJl ^ cj^^L^LJ-l 
ajliT J..._L^ J">UJ tliSl* .i-iiji-l jJ jJl 

^Ja^^\ ^ AjtlaS j Cjl-Lji-I Jl>-I j JS" 

lj\is.. c^L^^l J*>\^ JU-I LS" Lli cc^jjJl 

AjJaS jJ>J iJil-l ol y J^I-2 V («-^ t^-^' (*^^' 
-Ujj .RNA -L^ji! ^ <-5 >-l 

2\n_... .\\ SjiiiiJl o-L* JJJ iSy^ Cj\Jiici\ ^ iL»Lj 
V j-^j -^"^ (Jl -L~-^jil o J-l 

jjiJiaj diijJ j tAJIjjJl 2^-LJrl oL jJj«.<J] "^Ll^ 

J-«L^ Ll . JjU J\ J^b- J_-5'^l ,ji*i-l j^l 

t2JiI-l (^l jj jl ^jyuy..J\ j-5l 2.«^jJl 
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L)LxU iJljjJl ijjLiJl 



< * -* 

Jjj^l L«l j .4-iJrl a yi-iJl -U^l _^ <uU L« i_ ■>■■>- 
> g cribosomes oLoLijJl L^-o-^-l AJjLl 

jCj^ Jj^ c-.Li3 1962 cU- tUrj 

i^rijr^J lT-^J cT^j^ 

ijvKjl y t^Uj Jjs-t Maurice Wilkins ^j-^u^j 

j^^liLi^l» alil^ (1958 o-i y ^^1) 

dUi y\ j ajj _^I ^L^Sfl j \kjr\ '<^\ jLsf 

dJJi .((aJ-i »-5L!>i J^b oL.^1 Ji: ^ 
Pran^ois oj^^ ' j— ' ^ J-" JS- ^:/: 1965 j 
y .i^Wj Andrĕ Lwoff 'j^ j-^^j Jacob 
j^^liLliS^I)) j,.^ oUl^ Jacques Monod 
c((oL-jjyiJlj oLc^S/l oLJT jLsf j 
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tljy>-l j .oLJr-l JsLij j i^>->^\ 
Robert J,_^ ^^jj ^::-*^ '1968 j 

Gobind Khorana Lilj^ •^.^i Holley 
^ oUlS^ Marshal Nirenberg jy jy jLijL«j 
2LL.^ ^ L^IjLIsjj ^?^I 0 yLiJJ i^J» ji-*jjJ)) ^_jip 
LS^ O y jjj^ -^j tli^ .((oLJjjJl t_-Sr y 

tjj>jJ laS^-J 'J"^ ''^- f t^'^1 l.i-^><Jl 

aj^ 4j j j-A? -LpI j5 ^_jip LJL5 LUp 4jI j _pi |Jj:- 
^ak oLji-l jl 4j jJL» J.I ^ j^j '~-*j^J 
oL->il >V ^ l5j>JI ^ 

^L-^I Jjaij diJij tL^ (^^J^ 1^1 Wr* 

^^1 a-L.L5^I a-JI L^;x^ j^I 4j.«j»il tl^ .-ai 

4l-»,y|jJ C J.«J«J L^l LaS' 't^J ^ji2-oJ-l Js 

J^JLj j^I oLJ jjJI jyLiJ i^jip t2uj>-j^Jlj 2jL:^1 

.4-5 jil ^^y2jLvfiiLl jj.^ sJL-^ j 
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Olj ji^Jl ^ AS' 0^^^ 0='"'^^ J*5L>- CtL^- 

. jjJl A-iJt-l i-»Aij)l 

jji2.oJ-l JajljO ^ jJ^1«:JLi j-«Vi l-k 

L^j-a— j oLCjJl 4Ja--ljj 9jJw9 ^Jai Jl jjJl 

L^sr^j cenzynies de restriction j^^l oLCjjt 

.oL/j jjyLll J-ja l^ luii ^ L^Lj.i ^ 5iJj frLj>-t 

iii-9^1 OU ji'VI ^-b' oLcjjt i3Ljfc 01 
(^jjJl |_ya.«J-l ^Jai (JU^aJl 9.iU-l ^t-ii ligases 
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cjIjuj-KJi aaJj' (^Jdl jJ^I s-r^j^' -^-^ 

s-b- jil j j^l l5_J_^I |jia,<J-l (-^Sy^ (^ji^ 

Ijli .sĕquence UkA« ■aJ j .o....j (.jJLIIj t5_L^i-l 

j\P jl Lj^Lal 2L-«..a 0-b>-J ^^JUi Li j^- 

T ■^l cijLtj^^ ;.LJi.j L» ^^La— ^JI ', .^j^^l 
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oligonuclĕotides (S\ 'c^jjJ' 

^\ (((SliiL. aj> j^ ^\ 4^LtIl L^jLijS^l)) j\) 

^ jl^ jl l-f:^, j^l cLi j^l 

c/^^' '^t^ (>* j^^' ''^' t J^li^l 
t^jJl jje, ^jljJl lj-*j .4JI ^^a.::' t^iJl c^jjJl 
jl C-?»-; a^L» tjJrl l-i-* i^;^, 
^^--J— >.'Jl J-pLLJI SJa^ljj 4 .slJ^I ^L:Jl 
t^-jJl PCR ji polymĕrase ^jJr\ cJL^i^l j>p 

JjL- ji\ kyAA\ ^^L) j«-oJr-l 

dlL' J^j tt^^ J>\^ jl oU jl jlj^ j-. 
J jl cuJlS' dUi ^ Li-jUaJlj . Lf:-I jJij oLJrl 
t Jj-.^_^l jH A^l jjjl S-^JL-^l oLL-Jaj 
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tiSjJl SjJL; ■^■^ ol jLtI:»-l jJ jiaj A^UI «uJ 

105" .A*;ui-I ol jLi^^l jt—L; 
toUJrl j^jip «^ilii ol jjJJ JU-jl Uajt d\^y\j 
l^kL. j^jip ol jjJJ JU-jl Jlill Js^j 

j^jip oJb-lj aJL»- ^ J^-'^' i_s^ «jJLlJl «JL* 
oLjISOI ^ il tcLj;i-l jl.u-^ 
^j^?-">\jiJl 3.>>^JL) 2LiLi>- «jjj cJ^-i tiJ-l 
JL-J^I 0>->^ Oj.l^I:»<J jJ.iJl j^l jil j^.^J 

Cj* J^S\ oLJrl jl Jj 

<JmU> tLs-t Iji^j .5ill>tll 4J-I 
jj^j tiiliji i^jja J ijyt* ijyT Jliiil 3-*plji 
Ju>L>«j (^JiJl oy jjJl « ji-S' CjLjaS' ^Ljl kiJJJlS' 
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oLil jj-l t((5JL.l5')) cjULj jl cAi\ ^ 
o*>U-LL« L^Luc^l iLjIjj sJ^^I oULJIj 

j^l A^;..^! jS^Liil ^_jA>ij c5:>L4j' ^jyi 
:>\ ..h » J>Lp ^LjI jl j.*Jl O j-^y ^^"! 

4i,,>,u j^IjjJL) (jL-jjkJi^" tLLjjia .^n 

.A-:^ oLj'15'^ .il jll dil: ^l >^l ^ 

oULJijr^l ^^-i^. JLLI 015" LJii.j 
^ JjjJ 4jj'Ur Otbr t4j'l jjJl jJlP o^L-S^' 
^Lil «^l^ {.L>tt..'xJlj L>- jJ j...>.ft.!lj >_.Wll 

JjlJ 1.1^1 J 4;j'ljjJl i^JU^Jl JUi AjJb»r:.>.ll 

jou ^j^i jl iJuJ L. j*^»::^! jl .^Vl 
(_$,ijj jl ^j^. (^l ^LJI ^^^**^,) (Jr*-^ (J^ 
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^ Joj^ aOjJLsr oUJlS' dJUi 

Jbi ^ oUoSfi cl975 Asilomar 

Lj>. y JL4 L^l 5, ,.la" j aJ' 2_-jj^l 
4J jjLi iijl jjil jil tiUi j-^ SjtJsL?- 5j jJ-I 
oa;>o jl j :> jip 4j">lj o-«js^ijl LoJi .oljvaJl SjLp 

iijjiil oLj153i l1..j.w'1j coJj»- (_r^l 
OMG 4^")L3l ^jjJ-L. Ijl.,<;:^l aijyiil cL:~>r 
c5-iJ' J^' >^ cL^I ^ J jSfl 

2jjjtil oUj'153i ^ t^y 
.L:-?- 4J^>J>I oULJIj oLilj^l t_$l clJljj 
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ijldl ^UI^I j CjLJtI i^JUb 



2La jLL» 1 ^ U-^- JL^aj j_^ ^^1 cjIjLJ ^ L>- jj»»;:*^ 

^jij j^jLiJl ^«;.P?ll J^LJ-I (_^5^^^ J^T^ L^-'-* 

Jljj oi_^l ji J,l j j ^Ti_jsij L^ t^l y Vl 
^ ia-ji- Jl oLJr-l JiJ ^'U ^ j.5UiJ I 
^ dUi j.^. jl J^. L. j t^^^5«JaJl Ljla^ 
. i_iuj2il j,— Jrl olSUs» j o^^Lw i_$ i^^JLp ^Li 

dJLJjl L.Li 

J-JaiVl jl Ojj^ (-^jJ^ L«lj tUL Liij» 4^jlJ:-I 

jljj jv4-plj J .OjS^ ' " jl jU-». I ^jiJlj tl-Jj^Jl 

oLp j-kjJ.I ipjL.^ ^ ojl j L» ^< g aU oJl>- ^ 
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j^5C>ijJl ^ JjL- j JUjcu^I JI jjSOl 4^1 j^l 
jT... a i^gip l-gJl<>.«.T.,vl tLilS' LkSC^ -bu. 
US" lil Lll j;i-l j .4^L-^ oL*5v ^Lj^l 
|JL>- yij V L]jU Ljli tl gli;; ^ jij ^\ oLJrl 

(j^l Aj J.,r^Tlj jl i__3>J c^jJl jlSlLl jb>tj ^JuT 

.iJl^^I ^jjlSOl -Llp c5jy5l (./*-«^' J (_s^ 

i_JI jjJl Li-i (Jj»j V dUj Jl 5iL>;iLi Ljl 

jLlil ^jP Jj.jJaJl c^oil ^ 

IjLiJl tlJiiJl j iiJl Lj'I jj 5jjjiil oUlSOl 

aJ ^a.' jl Jbjj ^Jai jj«Jl j j.^-»jL| j . 

^Jj^ jl Sjliil jll liiL' i]t)l^l tjy jlJ-l 

J jjJl I jjiS" jf LJp t4jJLpVl «Jl* »L4 (^L]I 
j tj^l j (jUaj i^jLp L^LJ| J*ji]L. oIJL) 
^.■^llj 5-L>«Jkl CjL;V jJI y^a^\ 3 

jVij 
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ifHjt-l^ LL>^lj li/Ljt' ^'1 



Ak; y_ (i*>U?l L<^ j (^yr 1990 ^ 

^l^l jl oL£jj;i-l tljj^ ^'>n^ (♦-'r^' '■^-i^ 
j»v9j jJ^ ^c^UjJJ ^ j-« jil lJ>-^JIj .AJLsIaiJl 
^Li«.Vl Aki^ jl j^LJI j»-w><I! V:Jrl Aki^l 
c^jyJl J^lSCll ^Jaiil (j\ iUi^\ 

Aki>-I diiiS^j caJIjjJI ^'L.!^ J^U-I 
V jli^j .olJl j oLJLj j aj tLj3-L 2-.^ULl 
aJIjjJI 5-*.JLl^I jLttjc-p| iUi Jj>-I 
J-,^ jj L» ^L) aJLjc-jj^I ^ Cj^Lu^ jT ,.. » ijs- 

2L$L;l5Lli oUVij JVl jL-j;ii A^y. (Jp 
j ji:!-LJl jlS^Aii ct_->^Vj .oL.!>Lp^lj^iaJl 
tL^Li jj^.j 9.1 yj^ oLui-L) j jft'g; LjipLu- ,^5^ 
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4-^1 jj |_jip j^^L-nj cLjbJl jU» ^Li>^Stl (»1* j^ 
iijOH jl to ^jiJuil cuL-Jl ^ j 4_lJ:-I ^laj 
^y>^ jl cuLJjjJl ^_^^j transcriptome ir-^l 
^Ly. o_^li>- Jjl cJiij .protĕome oyjjJl 
i\.%'a» iaJI ^ ^T^W' J V' 

^l <^L^Vl (joJ L^iLl. j ajjJJI a^I ^Lio.SU 
iaj^l iajl ^ j .C-?tJl ^^'-'^ oJL^I 

iajjl ^\ t JjJ-l AjL j 5^1 jj ^ hr^\ jiji^\ 

\^,y>r ^\ju> j^jIp jL>::pVIj L^lSl. OjJj^ <^>=^i 

jl ^jk^ijLa:»- (J-«-*-- toLJiwail J j^jip 

4.^:t.I| oL^I UjJL^j i_ij yu ^ ^ t4w9^ 

ijilil iaJI j^-l ^"j .aJljyi y,^\ JiL; 
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il) L* jjl L-Li iii^ \^V>'\ ji- Jju 

IJl* toL-i-l oLdl A-iJj oIJ-j jt^^ jJl 
toLJlj jl -Up L^jJij (_^l LuLi ^^^j—H ij~^ 
olJjjJS^jJl oljLLc. yiSfl jIjCj c-^ 
j (^i^' ^l oLJrl «_iVVl oIjCju.j 

j^^^Ia-oJ-l ^JaLL» L^. ia*^ coLJj^ ol ji.Tj 
"^j ljj>- iL ^ jLs-Vl ,_/"-! j j j5sj c5j_^l 
, -jL«../.j1i tL) ^ Jl?-Jjj L^.:^ oLj>- ji#^ 
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JI>iij tSjJai» 4-1) jJJi J,l 2iUi9)yij 

t(^jjJl |_/2^l oUjJb. L*.ui ^^1 ^\A\ 
t((oUrjUJ-l)) ji exons olj j— i")!! j»-*'!-! ^ijyiil j 
jl introns olijjoSll tLjJ [ajJ- V ^ilsLL. 

OjJ^ J*^, 415" lijkj .((O^U-IjJI)) 
t(_^jjJl ^Jia.«J-\ iojji' ^ (jyr ''JL^tj (_$JL!l 

-bJLi I jA («JLiiil ^ i^^\>tsj ^^\ jvsL*Jl Jjw^j 

^ I ,„ . il ^jvij L« IJl* j .4j jjwaJl ^Lij I lSh.tII 

oLJLI jJ^ ^ jJl ^^^::?- Ijlii; ji ^jii^-LJl j jT 
'(jy^ i_iJl ^j^iotil (3 jjjJ L^l i_j jiLi ^\ tAjjwJl 
(jjjL Lc. LA.5J.P ^jiis-LJl |_yajL! jJij (ji?- j^jip 
o.LJrl V'*— jLMai^/l ^ tUJi oy^l 
L^l Jj coLJjjJl jikJ:^_ L^LjAji ^jiJ |_jJl 
Ljajl l;..-'->-l IjI LaJI |jw.<iJ»-l ^< g •h*] JLiP jj^Lj 
^JdaJaj LjJ^ (jyjjJ^ j^.a.tTi ^ jiii ^^1 oLJrl 
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^ oUjjoS/lj >-^lj ^^t*^ tA-jL« 
c«-L>- j vJ^I SJaj ^l ^«iai* ^ LS^>Uajl oUJrl 

0 ji?- LJl j^^^Ai jij . J.u«5"jll c^jjJl |j<a«J-l 
-L-i^jil (^jjJl ^ja-oJ~^ CjLIj-L» ^ja^ 5^1 
-L-i^jll jjP j jjl ,_^A.»J-I 2j>»^ ^JaiT jyC- VI 
j_,k«J-l i jj>-Vl >— ^ j*J J cL^ ^Lill 

oUj-^^/l oJlS' lij .DNAc j^^L*^» jjJl 
j jJl ,_;ii«J-l ^ SdliJkl ĕ-l-?- jJl ^ l^:»..Wi 
^ j^-S" J.^->i«j. c-«-*L*i I ^'y.< ii j3ut jli t-L^S^jil 
oUjjo^lj oUj— 5*^1 ^y»ilJl -LiJb«»lJl 

•^LJrl 

Ijou ji«i SjjJL* 

jl jJajJl JsLiJ j ^-uil A-bl-l ^ jj <_..,-■>- Ij^j^ 
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olJ jJil b_U> ^.JUJI ^ 0^1 _^l ijJrl jl 

jl .ajilisi jl jjl UL^I 0 

aI^j ^ aj _pr jil c^jLJtI i_-j_^l oI jOUaJI 

.OiLIjJLII I j^l CjLl» jJ-J Lk-S ^cJUj 4jjwJ| 

t^yi ^l J^l ^ JjJ*Jl iiLj^ ^li' li j 

jU tLi*>li-l Siiij^Jl ^l _^S[I oLJjjJl 
Iki ^ jJ-j L^ lo^ijJ XiS[l 4J-I j^L-o-rS^I 
.oUjjjjJl aJjJp ijy'^ (j-^ 0 _^So 4^^^ 
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cJlS" t^^y>,^Jkl j jijl ^ oL:...i».»'jl ajIJj ^ 

t^lj (Jl-IaJ dil-o-JJ ^jLs^- j-» AjydJl 

^ tAj jJ-l 2.-iaiJl ^ 4.,,^ .,(T!^tiil olS^j^iJl ^ 
oLikll Jjij- oJlS^j .Wrl ^^ji' 

^jOMji-^ -laj^ ^ ^isLL» (J[ ^L*''^!-! Ji'."' 
(j iaji:>- oLJis I g .^t-s^ t^^y«-jill J jJl 

j . I4.IC- jjJ'^! ji*^ 5.:^L<>II L^LLjJaJ 
V oliLij^l J-^;^ jlS" ji 

i^. ....•»- j^Vl aJ.p jj^ ji ^^^«^ L^ toLc-l ji>-l 

J-j^wJj sAj jSvjL!| 5L$vill (j jA^ 5.<JiJ.l (jyl ja!1 
Jxr^-— ^ tj^ ^(_^ i_iL>«J (j jiI-1 oi-* 

ji aJW*^' jv9L*JI ji 5jL1I ^ aJj^I oLj^^I 
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» 

o^yjU»»!! eJjk JL> ^ij y ol j-^s^l 
^^^JjJl d_>iJl Jj Jai\ ^Jai CJ15' ^^1 

.AjjsiJl 

jJ\ C— *li A-Jui» jJl sJUk 
j jJjj.-J,l I ft g«^j t9Jj>iJ,l j^Vl 3 « h; «j 
2^j^| Ak) ji-\ jiJ l^Jj>i\ OIjULJI j j^LwJl 
V;Jrl *i2J.>JJ (^UJl j^Ap^yi -LSIJIj tAj.jsiJl 

9-L* 0 J^ jl 9j Jjs^ (_jip jL.J^I (3 jis- J ^j^~Jl 

^^srwiJ (J^l jj-* ctJJij t^^>,a.;^JJ ^k:>-\sA oL» jJUil 

I jjk ^ A^Lws oUJaj jj jJaj (_jip jjii?-LJI 

.aj j^UJI a^^Oil 0 jJLi) L*JlLP J-,a,^i j j^ t jLaJl 
oLSj^i ji*^ ■'^1 jl i>«-Jl oJLS^j 

t^JJl jj jLJl L^U y_ JjJbJ Jl V;4l iJaj ^l 
,_/s^lj^l j-» a-;ti>- (^jip |_;-L*iVL! ^ji) 015' 
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oLk*il J yi J^rl ^ J _p-jJl tbt 
oLk*il -u>iy ^ iJ:-^Ul UJb^j J!i\ 
(j-* '-r^ y. l3I-^«-1JI Jj^ .^j-oJtll 
^lIo^ cjIS" ^ _^l c-><-v»i j_^l L^^Lti 

iJa-vl_^ i>iidl Owb'! ^l 5jjjV| |_/a*J J-^. «-^l-iJl 
i_*jyiil j^l 0 y j>> Ji-" tV'jJ^' 4-.-JLl^I 
.ojiPj EPO(»--L! IjU^I 
i^iiJl j aJj.,.saI| cjliJalJl aJUb Ji« jl 

wbjj La^jLL. LiJ JI j^L AijL>Jkl ^otT,..ll 

^ ^ J oUiLJl Aj J^ tlji ^^i* Ji L/^ ^Ji 

jjj. L. (.jji ._,ii,7. ji_^Vi dLSj 

JjUl .1^ .jjjjl ^ oljLL Aj^-^C 
JL^ ^ ji jJaJl j c.->«-Jl Oy*^ jl 

.L^l5l tbjl IjiiT o ^Ij Ji V'jj^' i^JlL^I 
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^Sfl i^J t2^Jiill jljJJl j ^ 
.-^li^ jl_LLJl J Lij^lll J-J -i.\.M\ 
«2.^1 j^l^Sfl)) i^'^Sfl Ji- jj-« — i 

V Lf;j53 ^LuJl (.U^L Jii V L^V l>i 
LjJ 4_5 j^^ii-o ji U l^lj jl iaj' 

^Lli ji ii cdliJ^ ^Vi ji jJ-ij .Jiy ^ 

jl V 5j /iil Jj^^l ^l j.Vl Jl^ 
.} L.I 

.Ij Jl JLp i_ IWllj Oy.L^l jli oliJl JbLl 
^__)tva]l ij*^ i^Lkil i_JLi-l tj»-jlj 
i]L* jl JLj .<u< frl jjJl jj^^L^ti.»! jLo.Js 

j >ll SOj-bi-l 4j j.iV| ^ ^ 



48 



j^^g?- 4^L-^ ^^i^ 4»; .,r^ll J jjji ^ij>- 4» i7i 

^j.^ 4JJ L« j t4>«-.Jl 4jiiS' j».$l>tlJl 

L^Ui :l<^I 4j_5^SU 

4;»wj L^l J ij^, Ltti" .4-.» J.40JI ijl _^Vl 

j^. j j-pLl.a!I 1 g » i7_i ^^I 4_?^_^I 2 
4-ua-?- jJl oL>clJ.l jii-s^' :>->^ ^Js- j^-^L 

jj-jj . L) jjjJl oljLjLc. jJi L^LjjI jSj ijL) 
L-*L>w'l ^ \jut jLojsL-j ,ixi^s^ y-^'^ (ji"^ (J-*^^ 
.oli,.l7:li :>l^^ (.j*>Ul jjjkJlj o->^l| :>j^ 
(^jijj S3 j tkiJJji J-o-t-l Oj^ -li J^^-^l oi 
^i^l ^ >Jl S.LpI JI jjkdl J.J1-II ^ 
Ol-L-« ji jklJl j (J:-->tJl j ^ .h::!l ^«^1 
jJJi J^.;::.^ L-i^j J*iJLj .4Jj^j..a!I 4pL-a!I 
C-JlS" log j oL-i-l ^JsLLa Si jli L« 
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ij\±>-LJl y I ji 01 a->j.ojl!I 2b>wi!l J^^Lil 
c-<L5 |_^l oL.- jLoilj j^Lail ^ ^ jL....a.:.M 

ii!>j JJIjVl L^jL. <^,j^\ ^jJlj 
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^jjj^ t^LiJrl 2^Uil iU- jA ^ju>- Jj-L» J^Lp 

IOjjj ^I aJLojJI oLLJaJl ^ 

LjI Lip tlJuk .ujjUiJl o^^jL-Jl ^ 

ilsU-^^^Li j-Vl jUj' UiS' 4 jsiS' Jja:>o ^-XkvaJ 
^L>.^Vl L^. J.«>.«" j_^l 4J.S*il A-jL^Li I - 

%^ L*J^j^ c. <i>-l Ji "^Li jls ijljjJl eLJp L^ 
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(3 ^ j ^jjl ^ jkJ Jj>rl 2L!jL-^I 4pLs<ail 
^Jaj ^l ^*Jai-« jl liJJi (J,l iJlJsI .^Jj>rT...-< ^"^lt- 
^y^Sl Li' «SlJ-l l-jL^")) i>As>~ j Ji^ V 

i .Siaj jii-l ^c^Uy sLc-J (_/"^- '-i-^"'-! 

O j5^il dJJi «-^ j JiX, V j yJl o^*^* ij.^ 
jljL J Siikil SjAiJl dJ-U. l$ jJl c5 jS"*— Jl 
al ..T^TI L. ji Xj .SULI <d^j ^^1 ^L^I 
JL*) jl LJ ^»1; oLiJl iJub ^ i_ijL*/» ^ jJl ^^ji?- 
oij tlgW,<^ ^ L^Laj'j oLJr-l jjJ ^^1 

0_^l II* ,jLi' dJJj J^L^ ^ 

oL .,f?li>- jJ j— !l 5-oJijVl "4 ^< ,-t" La j j l^ 

.■cJukJ-» Oj^ L« 'ji^ 
(_$jjjl « j-l LjjJ oI ^ JjcS 

(_$JL!l L» 'jy^ jr"! »l:.«,^>j tL->- J.*j>«j 
lills ^l t^_jJi OJj>o L) tljJj.T^ 
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CJLJrtj tJjjJl ^j^OaJ-I jji ji-i^ij iiJLll ^Jf' ^jyUl ^yi 

OlS' \j\ killij t-i^y-r 
Luj L) Jail U lili -iljiJ^rl cJlS" U j ^c^^l 

Ai^l cjIjJJI 

J-Lp Jj«ij jl LJLiL" U.jLjjJl cji^l 
M\ Joju, Lijst liLi .Sli« oLpL^^b^LS' ^^jL:^- 
«•<^j^V|(^^(J^I Jl 

a jJi-a!I ^iaiJl Ji«J. LJ ^5" j^^jL L« ^^y^-JaJl 

oLil jJ-l LiLij ^ c5jj-Jl ^j^2-o^' j«i?LL« ^ ljj>- 
^ 'J-*j .«J.o->txil jl 0 j>ij»«J.I cjLjLjJIj 

tSJa jjiiil CjUI jJ-I C.. »■! SJjLs^ ij!..->»!l J-i 

j^O -Lfc! jot- j^j I;^ L^ jil ^ 
jiCr ^ : L^l yS- |_jJl « j^l 4JLJL- Jl aJl* ^ 

J^j>^\ Apll^:.>iL; i_jjjJiJl aJijb 
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jl V ^ tliji Jjiij d\ (j jyi^ 
^Js- JJjlSI i-rjUii -^i^?*^ ^^J-^ ,_r^ '^' ly 
Ji il t JsLiJl '--'Lp j^jip !>yi JsLiJl 
jiP Aijo ^ij^ {j "^! y^Lls» JsLiJl IJL* 
JjuiJLi iJubj .L^ Aili^^M. c_f (^l i-jj^l 
« jjiS' ^l SiJjJl Sias-^iLil <UO O yL-t U 
^yi?- j S^^l ^ j^l ^Ja^iA oL:jj3r 

^-^1 il tl Lc-jjJ iP yljt 1— -L^jil 

f * e. 

LJp toLc.^Vl Ji* i-j^s^ L^ I jii-^ b.Vp jl 
i_jip I ^;^!?- j-LJ jJJ L. cJLS' AjLt _^l »JL* jl 
jjjij V ol^-^ ^ ^Li (Jl iJUb ^Li Jij .oLJjjJl 
JJ^ Jj^' J^l>' ^Li ^ ^L^->U 5jL'l ^ 
jLT (ILJI jl tiy. t/lj L^ c5LJ-I 
j t^jyJl ^^1 ^ Lilp J^l 

.oLJjjJl jj^JJ 
4J _jLi ^ ^t/jJrl Jl iJuiJ j Li^ jijLJ 
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4>- j 4-^9 yS-\ iS jX-~« (^jip JiU;!-! dJLIi 

OjSC; (iLaJL! lj>y^^\ S^jLill oU j5^l jt) 
iji^r (^L>- (^jip yrr ji^ |«iai.«Ji L^Li^ l^^.Ua. 
0 jl dJLIi Jju. jiijJ .(^J>Jl l/*-«^' 
jilJ (^^I>- L^Jfti;i»jJ |»j 4j '^j^ 2jL« (JI JaJjl-l 
JsLiJl Oj^ (_^l ojl jJ-l (_^J '•'^j^ UW-" 

l^Uil i_j o.iLiiJl (^ j 9jl jLL^ Ljy^ 
jA ol j<i.p^*Jaj iJLoJiJl j^^ .(ii^LJl iJl5' jjl 

^jyi-l jf LaJJLP -L>uU*' . Vl jlaJ jVJ Ol jil 

Ujj ^ LjjJ lo^lj jir t^JUl 
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J ^^i^l Sjl^ 01 ?(J y L. ^Jj>- (jJUl \j> 
l/*"^' (Jl 
tSjl >L /b- Jajljy. VI OlkJji '-^*^^ 
ijy jSCLI L« j-^J cA^jl^jjJL^I Jajlj^l ^ 

iJljC^^L! Sl.15' CriJrl ^--iS' j;J J-^UaJl iki; 

M.J-.^ii. SLplij' Ljo^I ^ j j^ IJIS^ 

cjljL^YI ^ I jiiS" «b ji.<uti-.>i c$iJl jJf> j cPCR 
^ J ij^ i_jLi50l ^_jip aJjAS J,I l ^i^'^' 

.ilJS ^_^,Ia-o-i-l 4-.o5' CUiLS' log.» (^JjJl j-l 

4jjJ 015' JS' c^jjJl o^^' 
^bLl jl J>iU-l ^jUj:. 015" 01 JjUj ^ ■>! cUL. 
j^L<^l isLiJl oi Jl IjiiJ ciJL^I al^ 
jj^iJl j «^Lc^^l J*a jJ j^l 
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iJijLJhlj ^jjjl ^jiLtJ-l jjj ji^iij^J *ifU'|«UP^j5</'^ 



.UU jS\ 
Jl Uj.ajL t^iJl o>=^rl 0^1 LU-jl lil \J\ 

J^lj jl cajyojl-l jl bjU^Jl J±i '^^^ 

. i_>ip j^^ip Lul j 1 j^Ja jjl jji cCjLJ jI 01 j*:>- 

i_^Ii«J-l ^,....:.':...." aj ^^Jji-l jj^l jl yfc o-b>tj L» 

Jii l-U£. Jj Jj»:- ^aT.li Ljtij .(jyj^ (J,l ^-«-Tj^ 
. LjI jj 5jjU.4 sL^I ^ j>vj J,l ^ aj jJl C-iL»;i-l 
^l) oLj j jyjJl l4L^T.,.^i ^l 4ij ^^1 Uajl j 

^ jLLi^lj yl^l (Uil-I ^jl^ JsLij V 

OL^ j jyjJl kilL" i_> ^p.^' j_^l L!">li-I Jj^-Ij 
t(_*j^^l aJUk ^ .\jlJl>- cL-Lils Ji» L^l^-b 
(^JlII J-«L»J| ja lSjjJ' t_r^^^' ij^^J J-^ 
tjxil jJl ^ -ol t J-,-1^1 jw- ^ («i^^ 
j_jJl 4_L<>-*JJ jj-^L>- jl J-"L>- j.^ tLjajl Ljti 
J,ft ■»:,.." a ji;>-Vl »JLaj tAj jJ.i-1 cLcjj^l L^. ^ jiJ 
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loSsJbj .(_jujail I 0 jLLj» coLCjj^l 
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•^J^^.^^-J' VjJj (ti^jy^' l/*-^' 

^ ydj l\ yi\ Oji L^l y '<A^\ ^ Lp-jJ lili 

^^1 ._ _ ^-^" LJjL>- lilj t^jvJl i_iJLdJ 

aJ-oJlSI jli t(_5 jj^ jl 'i]a^\ ji tol jJl S^JJi* 
'<^\ jV tC^r^ jj^ Vj <^(_^ Jl (^^^ V 

Ld>-il L« lil Cjj^ .(_$jjJl ^J^^aJS i_iu<aj I g 

Ji-I (j.* 5jjLp iJ*- jj.« <>• jjiii-^ al jj 2LijI-| ^ 
t^LlS' A^iJrl 3iaj ^l |_jip L^l jj j:yi ijj^ t^l 
jl jj5v-<Jkl cA--*<Lll 4— j y^\ i_ijjlaJl L; ^jj 

L? JJ' (^5*?^' J _jJ^' ^^^y bbJjLP jl^"; 
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Li*a lili .oLi^U- //• »' jJ' ^,;^.!-'! 

tal jjl Ji ^ ^l..^:.:.^! ^J-<>-«J. Lui j ^iJJi 
jji tljl j ji^\J\ y>r j_^l SjLuiJl 
V j^lj tAJl^l ^l /^l ^ ^op ^ ' ji^ 

U^Lj ^I >V jL-J^^I L^iJaJ Jlji 
J'ji J-*Jr' J .SL-Li jj^ .jI^ UsI j^CpI 
ajjb Jl tt. »' ..^! tjj\^\sj>j ^^^^j\jLM ^jy LoJLi ^ jJl 
ji a*j 2L>-*>^ i_/'l j^S/ LIL. S^Lojti»-! Jij 
Lj / j c;^\ \^\J Js. JJ^^I Jjl jl o.U, 

jS- kai ^'L A-li-l ^jj jl JU 

ol,.: a" L^JjI A^Lk^s^yi Jj^ Oij^ 

djJ^ Jj t^L-ui^YI 

ol^ jjbti L«.5' ttl j-<«-=^l '--'^ ^r^l jj^ 

tl j-oJ-l oL j^l j«— "L i—>j*j Lf jJl^^jj i^j^ .L^ 
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^tij *1 y ob Li">U- j^jAj trĕticulocytes ^j^l 

oLS' jt ^jjl ^ ^ JUj jL^^I jLS' I ili 

JjVl J ydi .1^1 oL/Jl 

.4 ^Ma;" aJU-c- jl o .,^1 SjLiJl i-iLS' ji^j 

I^jIp j»-~:i-l JA>- J,l ^^. /i i ' S-L* ^jAflJj . jj-i L A. ^ > j 

(JjLj ^^I ^j^ 0 jjfc tjyt.» jj^^ jl ^l 
j^Li IjLmoiis^I i_ij^l ĕrythropoietine ^l ^,^1 
oL^l jIopI jLjjI Jl j^^, Lj: cEPO 
.(•jjl sl^^l oIj ^l ^ ^l ^iJl cl^^l 
I ^l jjl Lp jj i1)jLojC-o iJ^wsLj ^I jj<aj«jj 

trecombinanti--t;S'j^l «.iLpl jj^ j»iS\i.Oy 

SjLjIpL; tO-Ul jjl 3jljjJl j»JLp oL>tlL» Jj>-I J-*J 
.Ajtj^j S^cl -U . ^l X!u Jiaj ^ g'l ''1 ,l;yw.s.>x.lJ 1 1^ - - 
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jl.i !■ ' i.Ti ^^jS^ ^ 

l-bjj J'>b-<.w»'VI ^ ' JJ-»^^' 

C I g • ^ '-"^1 ^^l'^'^* ^^jL.^1 4».,^; Jju O jJ^ (.5^ 

ij^j t9-bJL>- j>-^ L^I-LluJ^ ^L>«J •*jl (^^-'-IJ 

(^j_^l ,_/a^l ^l—^ 01 is^^^Ajl-lj .^Ua*Jl 
ljf c^^aJj jjl L^Lio A-J^j SjLa) LAUiij iJil-l 
. j^l j«— Jrl fLLJ c5 jjjs^ |_;i«jJ-l jl JlS^jj 
^_^i*J-l ji oUaj-^U.I ajjb ^ |_^AJUtJL-J 
(_^JiJl SiJJail ijJiil ij}) 0 j^llLj |_r«J ijjyi\ 
^jJLl L>. ^ ^l ^ ajjS" ^I aJ..a.»!l LJ AiL^ j 
jS- «•(ijJrLj |_r«J 4jli j^l t^jj oli 

IJ^L— . jl 9JJ.5 jJju (^-Ul jLiJl (^i 

J.aJxJ (_$jJl (_$JjJl ^_^o J-l jj-*-j .0UJjj>U 
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sJb-yi dU' tOi^l jli kiiiJbj .L^ 4:>U:l-VI 
J t(JjVl J-i-^ jjl^;^ AJlJi^^l ^''jy 
li^ 'uyjji^' (^jy^' (>^l ^ 

^ti n J-l I ^i* JilJlo oL*i J jJl J,»^ J jjjl 

^ t JuLdl jiJL (^ ji^ ia^ ,J^'-5 (itJJ OjLJ ^ 

^^jJl ^jlJL S^LLI J^I jxJl 
jl Sjl ^-ir AjiLll J-.ljxJl (jl .^^1 (^l 

4jow9 oLjJ^ i^^Ip tlJliJl tl jl>-l ^iiJjS^j u j-iaJl 

1 ^ yjJ t4j:>LJl j:>L«il j AJJuil ^t>L«VLS' 
^ iSi j-J' JJ^^J • •'^-^^^' JsLiJ aa^Js ^ 

L^L«-«.:.>^1 9iLpl (jLk^ ,JLJL)j toLl? j 5^ jJ jj 

.jL^Vl Jiy^ 
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e-J j^l^ ^ ^ liU..^^ ^LjJ 

^ o L: . ; . » ..m I I Jj^ ^ o.l*i Ji Pran^ois Jacob 

11* .oL5^1 4jJ Ij^I o^ lT^^' 

c-jJji-l obJr^ j-^u-" i^^"^' J^u-" t|J.lI?:U 
jyLl jV t^lj jl (jyjj>^' '-^. -^'^' oi^l (j^ 

«JlP oL-ijjj jl IJL^Ij L-i j jJ .tj JL^I jJl 

jL^Vl t_Jlp Lf! t2jjli:L« 4_-S' oLj 
"yUul ^lilj) jtSl j .Sjiilii J->- jJ j^. i_ju'Ui« j 
ji ^ ^l IJL^ .,..11 j;Jrl js- ^.A^l iaiiJl 
Oi«j> Oi^r ^ » yii» OjAs- jl^ j Ij ^ il tiJli 
0-4* 'iji«- jy^ ^ cT^^ JJ-^ C-^- 

^J4^ dJJjJ J .LaLa 5_uil ^ (J j^yi j;iji-l 2jL]i> j 

^ IJl^. 5_uil oLJ-I o-L>o jl ^-^Vl 
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j <.J>\ ^_ipl ji 11* Jl iJlJjI ji 
^.,^>J toJiiil jJ Jl i_JijUi' jJl Ji« di-Ij 

^j-* AiP ^LJl u^**! ilr^ (J^ ^" ^ "J '-*-6^J 
jjj.?- j».^ LS" jJLo j-L^ oLj>- 1 sLic^l 

LJ^ jjl j_^'LiJl ^i^liJl ^ j j>cj jl i_><j 
js^ L— iJl jj jl j tAJJL^tJl Sjlji^-^^l 4JI 
5W.->J.I AiJl ^'j^**^ ^^''^r^ oLJ-I ji 

ijia.aJ-1 L^-Lj ^ j iaJ-I ^L-^V| oL) j 
jj-b ^V)n.h'\ 1 1-^ 1 ■> «-; ,^1 CjL^Ij (^jjJl 

J^ljJl ^ L*> (i ^ ^ 

I-Iaj . l ^ « j jjLJj JpLaJ j Jj toL) jSsilj 
Ai yu:. jLjcII Jlj-Jl aJIj.,^U jj> jJ^\ 

jy^ j (._. .- T^C ilj O Jj jil l^. ... <-? i 
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ajjS" sJLLlII ^ i^/L^-^l ti^i^* i_r^ W^. 
U Jjl j ji>-lJl ^JlJi^iTI Jjii .AJJj^l Ur jJjJl 

jiP ,_/a^l ,__rJ j RNA -l—^j^ j y 
^^i^l oL^I J-.L^ jl cDNA Ji-^jil 

(^jjjl ^j^a-oJ-l jj^ tiUlail »L4VI 

^y> lijjl } LjsL.- RNA Ji-i^jll 

aJL-p jS- diSij tDNA Ji-^jil jiP Ja^\ 
^\ ^ L^Uuii^l JiJ'^ 
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olj) oL>. jjyiJ' o-i-* .(Ujl 4JI U jil (_$jJl DNAc 

c^' tHIV ^jj^ trĕtrovirus <~-j5^l 

oijk j . jl I iSvII ^Lll jlJi «.b i^/jj^j 

o:)Lp1 Jii ^jJj-lJl 2j.<^ ^ ^lil^J^U aJjUII 

Aj^ ^I 8_LiJl «dp c jiJ jJl I jjl 

Jii jl L$JlJl j t Vi>=^l J ^ 

.^j«S\Jt!l ^j-Jj ^S^jll 8^;Uij tl^Jjlj ^S^jll 

ajjjJ U»L^I i]LA jl jji^Ul L^ 
L^^^Li* JjI-Sj olJLjjJi^jj J-«-^ 8J_>5'j.« 
iS l5-J1 J-^jll ^ o.j-l ^ oJ j:«r jll 
oUa^^l oJ-* flj ^ li"5lkjl jjj 

Jjtjjj ol j^JtJ «uip J^-^J sTjll ^,^»4-1 jj^ 
.oLji-l jjjj-Li sl?- j.^ -ijt) J-»-«-i ^ ji*- >-^Lr_jjl 



68 



ĕdition de -U^jil l^jjJ' l/*-*^' s^Usi ^^1 
jl j_jip ^LJ:. AJIi -b- ^ _bJ L*j j^rjj d'RNA 

j jjl ^_^^o.J-l 4l<.j>o "y 4-:^l 5^ jLiil Lo— J 
jj5^ (_$ jjl jii-1 Ja^L; jjs Jj tOi^' 

2jjjws <J>yhi L« IJLa ^ jl (^Wj •'^:* Oy^^ '^■^ 
^jJj (jjl ^ ^ jJjJ ^ sL) L» Jl oJjJj>- 
.ijj-l ^ yLl ^ UijJ^ Jcs- oLJrl 
jj>l j»SL! J^l jp LjLic^"! Jii tl ji^lj 

j^ ^^^^k^ L^ ^jS^ oL-*.j j^l Ji« lJjn^ 
OjjjJl Lfcja .1 toLjjjJl ^ ^iit j j^o Jj 
oj^ ^l ^ \^V>- jl j-^jj .prion 

^l jj^ J^y, L^ ^ly' J-^' (/ '^^' i/^' 

I flP L«l toLjjjJl 4^ ^ j;;*-J ^^»»^ t j^_g .tll 

jAj i^yrj^ ij-*^ " jJ^ OjJj>- 
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>5l Jij: >T J! oy'jjJl u*^^j>r 
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transcriptome SJj-iII 5-*.! j:> c-i^ 

protĕome ijyjjiJl "^Wjji^* ^ J-°^J 

ij> C.. :'> v-« ^(c-iU-jjjJl (_JjjJl |jia,oJ-| 

j-skp jl I ^ jl.P j^l SjL^tJJ 2LJiJ- oj j^ (•"^J 

jLe^l OVI iSy^.^ .4j,«5lj j,— 07 jl ^jyo 

3> ji*il sJL* jj Jl i_J> _f~\ iiiLi JjL- j 
^ybj jjbjJl j oL; jiJl jJJJi' J.O .tyt oLli 

ji L^ju.^ jjj tA^i 5>ji*ii ^yj- V 

^•^LSi^^yi ola>- j ji (_yajVl dlO*- j ^ j^ 
^^lj c^JbJ-l J^b ^ »:>j^ jil mĕtabolites 
tmacromolĕcules » ji:^! oUi^l ^ J^i«^ 
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^jjiilj .mĕtabolome Jaj}i\ 'l/^^' 

jl (j:)UJl Jli^Jo^yi 0 ^l oLLjJI 
U j^j tt>ij^ i^j:»- (♦--^ j' Cn^ j-i2*J ^l 
.physiome A^jl j; i.. fll l oLLojJI J>t-- i^Uj-o— j 
y (^jJl oLJrl jj.2 jl (JL-Jl '-L* ^ ^w»! jj 
LvLvl I j j:) ^j^' L>- jJ j_i! ajjS" ^I aJLijJl 4J 
JiLL^ ^ coLkjiil oJla ^LiiS"! j^l J> Ji 

oL j^La l5*^- ^ OjL/5 aJjljl^ 4_c>_*l 

OL j^l dLlJ tju ^ U j 4J-I j»L-^;>-Vl 

.a:>Jjc>i AjtJuiA o*>LpL4j 
o-li ^l J^jLJl 4jlj::^^fl LJ o^LI aiJ 
oL j^La ^ ' ol L>- jJ j— Jl I g;lp 

Ja^?xj j( LJ^tii ji Ig^Cl tliJ:) LL^ j 4J-I ^L-^;>-Vl 
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LjldJJj ^l Jl^ ajjIjJI ^j^l 

lUI yiJs lIj sL4 L^ _yLj A-ip ji ^j^. 

ij-* 'ji*^ Lf cili;;^»!! I ^Tf;i ^ «Li^- jl 

o^Mii-^l dUj' Oi^ J^-^l ^ LJjOS 
C-UJl J^l .^^1 ^jJ^ ^L 
jl ^ ijJiJl dXt£ jl ^JJI U^^. oL^^yi I jj6 
cL;^ L^-LP jo«j jV ^JjLsj Ajj^^ 't_r~?*j 

oJb-Ujl j^sLnJl J->-Jj j_jJl ol jJcJl ^ 
^jij^ Ls^ j-A>- j caJ-I ^L...^Vi J»-'-2 AlpLidl 

^ yjl iJjs jV cSjLils ol jlilSl Liiij j 
j^l L^i dJ-i- j cL'jJ^ ji5^fl ol jiiJl 
jJ jJl jJjiil jjS^I f jjLl Ji j_jIp J.<jJ 
{jjj^ Ijll?! jjJaJ jl ^liJl J;»til ^ Li^>L) |»J 

^Vl; AisU-;yi lj 
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U^L ; J^LiJl j^l («UiJl Jl ^ 

4-^J^I L>- jj jJl I . . >■ T^C^ ^mJJ 01 LJ 

^^^1 j^Ip oL) ^ cjfrL>- L* 5j'I j jJl ^Js' j 
tj^^jUti iJUbj . J.ShtII ^ ji^_J S-oJaj^l ^ 
OjLiIl jLSljl aJj^ j ^'J»?;^ JjJji- tS.f?r 
oUiJj cjL ^ jL«::pVL vijJj j jJ jJl 
oL*^^;i L^ (.ji- ^^1 JL^-VI_5 c^.VI 
jL*^l J. ? L<. iij j>-\ 5^ ^j-t .cjVL^VI_5 
^^Ja^ SW;...; UpI j4 JjJ^ ^ 
^^jipj t9Ji«-« oLi^p.^ L^^ ^^*^ '^;'^ _^ Jir^^ 

cjLi^pAi L^^ « JjLc» J^I ji kiJJj ^j^^^LkJI 

JjJju J^i ^ J^l jiJl liJij JL«jC-*«Ij tAlg..,; 
4.«JajVl i->iJjJb ^Ll* ^L^1l*iL t4.«JajVl JUcLil 



74 



oU^I .,r-»T>-l tljjJ^ j jL«J . lU-r— oljj ^jJaJl 
oL.j9ljjJlj c-Lo-SsJl j tljj-iJl Ji> <.liJjCjt 

^LlJlj ^t*Lllj oljj-,<aJl ijy j*-».:^! jl 

. ij^J^ 4>l j 4iLi^i-l Lj j-b^ IApI j 

I t jli ji j^j^ LlaL* jL* ^l j 
j^- ^ljj oJlS" ^^1 aJjI^.-^I aJI^^I Js- 

(.Ojji **Jjl jiSl iJJu, j_jip 0 yJl ^ji»il 

ol j-<J j> S.iLii.-^l (^jic- Ajli j*:/l (^ J-^l ^ 
yJl JdLaJl ^ £jwLJ (^l ^ILJJ 5i.Li ^.jLi. 
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gĕnome 




Allĕle 




gĕnotype 




phĕnotype 


J JAS^ 


nuclĕotide 


J3^\ 


DNA 


(_5_jyJl 


RNA 




cytoplasme 




ribosome 




Enzymes de restriction 




Ligases 


i S ji\ jLk." ^J3.^\ 


DNA recombinĕ 




sĕquence 
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^ 1 - 1 1 - ,1 ; <ru 


oligonuclĕolides 


■ L.\ ■« -C-li 


jjuiy IIICI dnc 


3 • 4^1 3; t \\\ 


Ll d.ll^LI IJJLUillC 


• - . ll 


pi ULCUIIIC 


- il^ 1 J^l -1 - ,1: «CMl 


Exons 


- 1 U .1 - ,1 • . 

k 1 l-Ul k 1 U * nJ j l 


IIILIUII^ 




DNAc 




liĕmoglobine 




rĕticulocytes 


.1^1 


ĕrytliropoiĕtine 




recombinant 




rĕtrovirus 


jjl ^_,kxj-l ipLi 

j-T^^i 


ĕdition de TRNA 





mĕtabolites 




macromolĕcules 




mĕtabolome 




physiome 
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<UP-Jb L» iJljLvi« jj^- Lo^ Ojjli?- Lg.» 

. jjsii! ^lJUJl L*jLM!ajl 
JjLi L; jP-b 3iL^Vl «wi-* j^jl^ vl j^ 
L^ Ji;j ^_^l ii>Jl U-b ^l Jl t^l >jt 

AJLj-iJlj 0'L,.aJKJl J-^^Jij COljjJl ^y2j\ ./^j-l 

^'L^i-I dJLkj ULcll oL.ji*il 

JiiJl kl^ j\ .JlS^ c Jj^ Jl J^ L^iiia 

Mij 2jL:^I jyLiJl 2ij > >^ c^y^ ''-i^' 

L^.j.>io J3 c Ajr . ..lll j_jjL:»tlJ iuit^ jS\ J-sf Vl 

Jl ^.jii aj Lif t(j<-"->L<>-».!l (^J^I fLjl fLla?-Vl 
Jb-VJL| JJ_| Jjt>«ii ol>ol j j^ Ji ajI j j j^ 
^IlJ <j*L.j j j$o Jli Lo^ jilj AiL>i ^ J-^i 
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jtijtJl J^-^i Lft .aJI j jJI j-<VI-! 'j*i L» 

L» jjbj ti;LJa:>-Vl jJJj c^jLaJ jl jLj>l ^^...r^.:! 
.t_jll$sJl ^ j-.i» iJljjJl i^wU^I j»J.f- Aj 

t ĕwi^ 2i 4jl j jjl jl j^l jj5\.<kJl jl 

<Jl 

LS*~*^ L jAj tLa ji_- ^ j^^o>Jl (Jl jJl j 

jj>l j^Vl ji^^l ^yi 0\ 'OLi tsLo-LJl 
toljjJl ^lj-«Vl ^jJl *i j*j \^ (JjLoJj 

5JL^ AjLiS" «-LjI ^Jj i2~-J lia:»- Lj-j ^....^-< ^\ 
ij^LoJl jl \~<S .\^'n->r j> JUp jI oIjjJI 

^ I^L^ jl Lo_^Li yiil diij j 
^ Oll jJl JJrl U ^^1 jj.> ^ J_^l 
liS^j i_ju«JaJl J^Li; jLijl j tJjJjil J^l 
W , „^ iL ULa . jliJl Jl JjSfl ^ <^l *L]a^^Sfl 
tCjUJl JL4 ^ ^uljjJl sLaip «UlajiJ Jl J--a jj L« 

lJ"^! j^ 0":^%- ^"^l^;^! ^ ^ui IjT 

j».-iL) i_jjJ»J L» ^ iaJLp ĕ.i y>: oli CjLil j-J-l 
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ijAJt; i^JlJUJl (jyi-Jaj l-i^j tLj-:>r AjjLail oULjl 
4j LJ jjj ijilil J*4 ^^1 kZj\^A>A\ 
Jljj ^ |»^^l l-U ^jS^ ^r^^ j' iJlip 

oljiJcJl dlL' Jl> Vj LJ>>r 
^l^jtiL) Lvo j j tJL*Jl (_$jJ.I 

^a*il ^l_^l OjJ;jJl ^^ji. AiJl ^ dili 
.aJ j^^>Jl jj^. V IjLj^l 
^l ^yi Ji» tL* jJ>j Jj^— 

^y^\ jil tiJ^lj^^lj 4.«..1t1| LA.iLajij 

(_^JiJl tJLiil jvai>J.I i_jL:^l lij> L^ ^ y>,j_ 
V 4j jS" <_«ijjl i^.Tdl a ^ ^ 
t j=;-T S^lj-- aJ*! ^^j V! Jlj-- ^ 

.iiyiil JLiV Lil j^iJ^-lj 0:>JI JL^J. Lv-y 
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.1951 ^ Jjl_i 
.'■1 i.^i^ \ t # ^ ^ 


1 


jj_UUJI ,,7—^-^' 
JL_w ^ Jii ■"■''.^J' 
tjj i.i.il H U^il 

>a .^ii ,<_^L-ilil JLm 
^iJI - t 1 . -1.1 Li» ^LlS I j . -; 
4_la^jJ^I» — iS^ .1 — Lj^l jt—i 

Lau ^I - ^ j .«^jj — tii-JI d — uj^f 




^jU-^jJ ^ J1^5fL, ..<iLJ.I 


■ 




1 





l^J ■vf iT. ' Lo j' ' * ^ t>^9 ''-h'j9 ^ ^ * * " i-i^.£^\ ^^i^ I ' * Jj ^ — ^ 

iij^laJt ^jJi iej^ j.^1 jjt ^t>si JjLi Lijj:jj ilLui^l oij, ji v'»-»-LJ 
^l d_^b>!-iJls rt -JL ^ a^ ^ S J I J-^yl^ .i-HljjJI j^L^I J-il^ 
ji . Jij- jjf J-j- >a L^Ij.,Uj j<jJW:l.l .Ulij i^JjtUt ol ff)iill 

i-w-j^l nii J^Vl jj. ILii AjLlSJI ,ji j.r^i_..:..;JI iij^ ^j^. j| .lHIj J— iJJI 
jj] .^^i^ U . jH-4*iJf jj-*! jLiil eLlij.Vl jajt. l^i^ -U . ^-i . ... . I I j-^i^ 
•■«^ ■if»J''9 " ^.'1 ." J--a-«i -i-!-!-*- 1 J^-f I J 1 >»t iijL*jl Jjij .>j **ilj9 '7'»^ 
- ' - " J^j-M L-i-A .d^tj jJI ^tj — aWti <j|JLj L« 1 j, ; . i auJ — ui .g — i 
d-Jlj^l rt-»».vi.^JI raJ-£. ^ ,j-i-^ L<9 .f LLu-Vl JjJ^ ^.>La.lJ jl jl — uudl g- . ,.>- . j3_Ll 

._,LliJI £|-^s- 




